Krüppel-like factor 2, a novel immediate-early transcriptional factor, regulates IL-2 expression in T lymphocyte activation.
Ag presentation to T lymphocytes and subsequent activation are characterized by a cascade of signaling events, some of which result in the transcriptional activation of a diverse set of genes. An important example is the induction of the IL-2 gene, which is a critical event in the escalation of T cell activation. Previous studies have found that expression of Krüppel-like factor 2 (KLF2), a zinc finger transcription factor, is extinguished after T cell activation. However, the biological role of KLF2 during T cell activation is still unknown. In this study we found that KLF2 protein degradation is delayed, and KLF2 expression is up-regulated during the early stage of T cell activation in primary T cells. Within a few hours, this process is reversed, and KLF2 expression is turned off. Next, we found that the expression of KLF2 significantly increases IL-2 production 4-fold in activated T cells, resulting from activation of the IL-2 promoter. By narrowing down the 2.0-kb IL-2 promoter region, we found that the KLF2 responsive element in the IL-2 promoter is a CACCC element, the KLF consensus binding motif. Moreover, KLF2 binds to this promoter in vivo under different conditions. Our studies show that KLF2 regulates IL-2 promoter activity in the earliest stages of T cell activation, indicating that KLF2 may act as a novel immediate-early transcriptional factor to maximally prime T cell activation.